The prevalence of malnutrition increases with old age, especially in developing countries like India, and it is the most common cause of morbidity and mortality, because of many factors out of which dentate status is one. Aim and Objective: The aim of this study is to evaluate and determine the effect of nutritional status and dietary intake on the oral health-related quality of life (OHRQOL) of elderly edentulous complete denture-wearing patients and to know whether elderly complete denture wearers have a higher risk of malnutrition. The objective was to assess the need to include dietary and nutritional counseling during prosthodontic rehabilitation of elderly edentulous patients. Materials and Methods: A cross-sectional study was conducted among 200 elderly denture-wearing patients above 60 years of age from Nagpur, Maharashtra. Mini-Nutritional Assessment (MNA) questionnaire was used to assess nutritional status, and Geriatric Oral Health Assessment Index (GOHAI) questionnaire was used to determine the OHRQOL of these patients.
Introduction
In almost every country, the proportion of people aged over 60 years is growing faster than any other age group, as a result of both longer life expectancy and declining fertility rates. [1] India has around 100 million elderly at present, and the number is expected to increase to 323 million, constituting 20% of the total population, by 2050. [2] Many of the older adults face special health challenges such as degenerative, physical, mental, and cognitive diseases and are at constant risk of noncommunicable cerebral and cardiovascular diseases and communicable diseases. [3, 4] Edentulousness is another major challenge faced by the elderly population. Edentulous patients commonly choose cooked or processed foods rather than fresh foods. [3] Some may eliminate entire food groups; have fewer vegetables, less carotene and fiber and more cholesterol, saturated fat and calories. [5] [6] [7] Extensive tooth loss reduces chewing performance and affects food choice, leading to malnourishment. Conventional complete dentures are the most commonly used rehabilitation procedure for edentulous patients; however, dentures affect chewing ability as it requires more strokes and time to chew food. [8] Decreased chewing performance, impact on taste, and food selection with difficulty in swallowing as it becomes poorly coordinated, results in choking, low diet quality and poor overall general health. [8] Malnutrition in the elderly because of poor food choices and intake of key nutrients, causing various nutritional problems have an evident impact on their general health and quality of life. [9] The oral cavity is closely related to nutrition because it is the entrance to the digestive tract. There are relatively very few studies on oral health and nutritional status. Therefore, an attempt was made to assess the relationship between nutritional status and oral health-related quality of life (OHRQOL) among elderly of Nagpur, the second capital of Maharashtra with an estimated population of 4.6 lakhs and a literacy rate of 88.87%, [10, 11] with a potential representation of the Central India region as the district has a very large cultural and socioeconomic diversity as well as patient inflow from a large part of central India, most of the people belonging to middle socioeconomic status. A need was, therefore, felt to evaluate and determine the effect of nutritional status and dietary intake on the oral health-related quality of life (OHRQOL) of elderly edentulous complete denture-wearing patients and to know whether elderly complete denture wearers have a higher risk of malnutrition. The objective was to assess the need to include dietary and nutritional counseling during prosthodontic rehabilitation of elderly edentulous patients. The hypotheses to be tested were that the nutritional status and geriatric oral health do not affect the quality of life of elderly patients.
Materials and Methods
Inclusion criteria were the participants more than 60 years old and did not have any medical conditions contraindicating the oral examination. Exclusion criteria included patients with malabsorption and digestive disorders. A pilot study was conducted among 30 individuals, and sample size was derived at probability of 90% and error of 5%. The final sample size was calculated to 200. Variables assessed were demographic variables, OHRQOL, and nutritional status of the elderly. Ethical approval was obtained from the Institutional Ethics Committee before the start of the study.
Nutritional status assessment
The nutritional assessment will be done using a Mini-Nutritional Assessment questionnaire (MNA, Nestle Nutrition Institute) translated into the local language by the interviewer. Among the tools used to screen malnutrition risk in elderly participants, the MNA [12] is widely used for its reliability in detecting malnutrition risk situations and interception and follow-up throughout treatment. The MNA tests composed of simple measurements and brief questions that can be completed in <10 min: anthropometric measurements (weight, height, and weight loss), global assessment (six questions related to lifestyle, medications, and mobility), dietary questionnaire (eight questions related to number of meals, food and fluid intake, and autonomy of feeding), and subjective assessment (self-perception of health and nutrition). An MNA score >24 identifies participants with good nutritional status. Scores between 17 and 23.5 identify participants at risk of malnutrition. An MNA score <17 reveals protein-energy malnutrition.
Oral health-related quality of life assessment
Numerous instruments have been developed to evaluate the oral health aspect of quality of life, including the oral health impact profile, oral impacts on daily performance, and general oral health assessment index. These tools explore the functional, social, and psychological impacts of oral disorders. The Geriatric Oral Health Assessment Index (GOHAI) is a 12-item assessment questionnaire originally developed by Atchison and Dolan for measuring the quality of life in elderly population. [13] It measures patient-reported oral functional problems together with the psychosocial impacts associated with oral disease. GOHAI has been shown to be sensitive to the provision of dental care, more appropriate when considering functional and psychosocial impacts and better able to detect change within a case than any other study tool used for the purpose. GOHAI comprises 12 items grouped into three fields: (1) the functional field (eating, speaking, and swallowing), (2) the psychosocial field (concerns, relational discomfort, and appearance), and (3) pain or discomfort field (drugs, gingival sensitivity, and discomfort when chewing certain foods). The method used in this study will be the cumulative method (GOHAI-Add), which consists in adding the scores obtained for each of the 12 GOHAI questions. Each question is given a score between 1 and 5. The maximum score is 60 (20 = functional field; 25 = psychosocial field; and 15 = pain or discomfort field). According to Atchison and Dolan, a score ranging between 57 and 60 is considered as high and corresponds to a satisfactory OHRQOL. [10] A score ranging between 51 and 56 is regarded as average, and a score of 50 or less is considered as a low score, reflecting a poor OHRQOL. In this study, a validated GOHAI questionnaire (Hindi version) by Deshmukh [14] and Radke was used.
The recorded data were transferred to the computer in MS Excel Worksheet. The data were subjected to statistical analysis by SPSS version 21 (SPSS Inc., Chicago, IL, USA). Descriptive and inferential statistics were used to analyze the data. P value was set at <0.05.
Results
A total of 200 institutionalized elderly were included in the study, of which 55% were males and 45% were females. The majority of study participants (46%) were between the age group of 65 and 70 years. Only 75 (37.5%) of participants had completed secondary education. The majority of 154 (77%) participants were unskilled, and 46 (23%) of participants were in skilled occupation [ Table 1 ]. About 85.0% of participants sometimes had difficulty in eating food because of the problems with dentures. Approximately, 80.0% of participants had trouble biting or chewing any kinds or food such as firm meat or apples, 95.0% of participants were able to swallow comfortably, and 85.5% of participants never had problems in speaking. Nearly, 90% of them had total scores of GOHAI between 12 and 57 which require "needed dental care" [ Table 2 ]. As per MNA, 10.5% had adequate nutrition, 70% were at risk of malnutrition, and remaining 19.5% of participants were malnourished [Tables 3 and 4 ]. Pearson correlation results showed that there was a significant correlation between GOHAI and MNA scores (P < 0.001, r = 0.36). According to the data derived, the quality of life was also found to be directly proportional to the nutritional status as patients with better nutritional status depicted better quality of life and vice versa. It was also seen that female patients were at a higher risk of malnutrition as compared to male patients and also had lower scores for quality of life.
Discussion
Appropriate and adequate nutrition of elderly people is of great importance for their general and oral health. Diet plays an important role in preventing disease in the elderly. [3] [4] [5] [6] [7] [8] [9] It has been shown that general health and quality of diet are determined by social support, socioeconomic status, culture, and oral health. [15] [16] [17] [18] A multitude of physical, social, psychological, and biological factors contribute to a person's nutritional health status. Almost all these factors are particularly pertinent among older adults. Factors such as poverty, social isolation, poorer mental health, loneliness, and losses of different kinds can affect general health and oral health of the person. Older adults are more likely to experience events such as bereavements or physical disability that affect emotional well-being and can result in nutritional health. Previous studies showed that impaired dental status can cause dietary limitations through chewing difficulty, resulting in impaired nutritional status. [3, [19] [20] [21] [22] Masticatory efficiency is affected by the presence of teeth, the number of functional teeth, and the use of prostheses, which influence the choice of food. Tooth loss in elderly people has been related to changes in food intake and nutritional deficiency. [3, 6] Diet and dentition are of great importance, due to the significant role of diet in the etiology of common systemic diseases, such as bowel cancer and coronary heart disease, especially in the elderly. [23] [24] [25] [26] As preparing the food for digestion is one of the main functions of dentition, a fundamental research is required for the scientific exploration of the association between dental status and food intake, nutrition, and mastication, especially for the elderly population.
In this study of elderly population, the elderly with a poor perception of their oral health state had a lower MNA score. In fact, more than 60% of the individuals classified by MNA results as malnourished required dental care according to their GOHAI. OHRQOL tools for the elderly that take account of the functional, social, and psychological repercussions of their oral health are valuable. The MNA results were significantly associated with GOHAI. A high prevalence of the different mastication-related problems were detected (limits on types or amounts of food, difficulties with biting or chewing food, discomfort when swallowing or eating, and feeling uncomfortable eating in front of people) which is supportive of reports by other authors. [27, 28] Daly et al. [15] evaluated 49 individuals aged 25-74 years and showed that poor diet and inappropriate food choice were related to the reduced number of teeth. They recommended that dietary advice was needed for older adults to be aware of the importance of a healthy diet. Bailey et al. [25] assessed 210 individuals aged 65 years or more and found that an inadequate intake of nutrients was related to oral health problems. They came to the conclusion that oral status should be considered as one of the significant components of overall health. Saliva acts as a lubricant in the masticatory process and oral dryness has an important role in food choice and oral manipulation of food, which is even greater than the role of masticatory efficiency. [28] The three main causes of xerostomia in elderly individuals include dehydration, salivary gland deterioration, and neural transmissions interfering with salivary secretion. [29] As salivary secretion is provoked by a normal masticatory function, decreased masticatory function may lead to salivary gland atrophy and therefore decreased synthesis and secretion of saliva. Sheiham et al. [18] reported that a restriction in food because of mastication difficulties only very occasionally produced a deficit in key nutrients (except Vitamin C) detectable by biochemical analysis that could cause a clinical nutritional disease. Hence, these results should always be interpreted in terms of malnutrition risk rather than actual malnutrition. Besides the large number of reported mastication-related problems [30] in this elderly population, the present results show the strong association of an OHRQOL measure with malnutrition in individuals with oral health concerns, although the actual diagnosis of malnutrition requires a more complex study of the patient.
Daly et al. [15] found a significant relationship between low body weight and the number of remaining teeth using the MNA. El Osta et al. [31] evaluated OHRQOL using the GOHAI and MNA. The mean GOHAI was 52.1 ± 7.2, with 70.7% of the sample needing oral health care, and the mean MNA score was 24.0 ± 3.31; 3.5% of the elderly were malnourished; 31.5% were at risk of malnutrition; 65.0% were considered adequately nourished. Similar findings were recorded in our study. Geriatric denture population is particularly vulnerable to compromised nutritional health. This paper provides an overview regarding the risk factors associated with malnutrition in the geriatric population ,noted as the most important factor considering inability to eat and chew food properly. Since dental prosthetic rehabilitation requires a series of appointment, dietary analysis and counseling can be easily incorporated into geriatric treatment planning which has been presented in a systematic step-wise procedure in Figure 1 . The clinician must be aware of beneficial effects of prosthetic treatment and must encourage counteractive dietary guidance. Hence, under individual case scenario, dental and nutritional need may vary and it must be tailored along with dietician to meet the patient's specific needs. [32] The result of the present study is in accordance with the study done by Patel et al. [12] in the Satara district which also proved the significant relation between nutritional status and OHRQOL. However, due to the nature of the study, the causal relation between the quality of life and nutritional status cannot be assessed. Similar, larger sample-sized multicentric studies may be required for further in-depth studies on the relationship between quality of life and nutritional status. These tools, designed to detect the outcomes of oral-facial disorders, in general, may also serve to identify individuals at risk of malnutrition caused by oral problems. More such surveys Never (%) 5 How often did you limit the kinds or amounts of food you eat because of the problems with your teeth or dentures? How often were you able to eat anything feeling discomfort?* 5 (2.5) 0 (0.0) 184 (92.0) 2 (1.0) 9 (4.5) How often did you limit contacts with people because of the condition of your teeth or denture?* 
Conclusion
The results of the present study showed that nutritional status was significantly associated with OHRQOL, and the strong association was found between mean GOHAI and MNA scores and nutrition status and OHRQOL. Geriatric denture population is particularly vulnerable to compromised nutritional health. As dental prosthetic rehabilitation requires a series of appointment, dietary analysis and counseling can be easily incorporated into geriatric treatment planning.
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